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(54) CRYSTAL OSCILLATION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stop oscillation at the time of a standby 
mode and to reduce power consumption by promptly and stably activating 
the oscillation. 

SOLUTION: This circuit is provided with a crystal oscillator Xtal, an inverter 
INV1 parallelly connected to it, switching resistance elements 4 and 5 and 
standby voltage setting means (first switching elements 2 and 3 and a 
second switching element 9) for disconnecting the input terminal of the 
inverter INV1 from the crystal oscillator Xtal and connecting it to a 
prescribed power supply voltage line 1 2 corresponding to the impressing of 
control signals S. By the disconnection and re-connection, the input terminal 
voltage of the inverter INV1 is raised from a ground potential to a positive 
power supply voltage VDD at once and the inverter INV1 is inverted by an 
nsec order normally and thus, the voltage of the full swing of OV-VDD is 
instantaneously applied to both terminals of the crystal oscillator Xtal and a 
large trigger current I is made to flow. 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ridge oscillator which is a ridge oscillator which has a quartz resonator and the negative 
feedback amplifying circuit connected to said quartz resonator and juxtaposition and by which the 
standby electrical-potential-difference setting means which separates the input edge concerned from 
said quartz resonator, and is connected to a predetermined supply voltage line according to impression 
of a control signal is connected to the input edge of said negative feedback amplifying circuit. 
[Claim 2] the feedback resistance element by which said negative feedback amplifying circuit is 
connected to juxtaposition between an inverter, and the input edge of said inverter and an outgoing end 
— since — the ridge oscillator according to claim 1 constituted. 

[Claim 3] the 2nd switching element which flows when said standby electrical-potential-difference 
setting means is connected between the input edge of said inverter, and said quartz resonator, it 
connects between the 1st switching element intercepted when said control signal is impressed, and the 
input edge of said inverter and said supply voltage line and said control signal is impressed — since — 
the ridge oscillator according to claim 1 or 2 constituted. 

[Claim 4] Said feedback resistance element is a ridge oscillator according to claim 2 or 3 which consists 
of switching resistance elements intercepted when it connects possible [ impression of said control 
signal ] and the control signal concerned is impressed. 

[Claim 5] A ridge oscillator given in any of claims 1-4 to which the 3rd switching element which 
connects the connection path concerned to other different supply voltage lines from said supply voltage 
line when said control signal is impressed to the connection path of said quartz resonator and said 
standby electrical-potential-difference setting means is connected they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



j «' [FieW of the Invention] This invention relates to the ridge oscillator which used the quartz resonator and 
the inverter as the component for voltage amplification. 
[0002] 

[Description of the Prior Art] Drawing 2 is the circuit diagram showing the fundamental configuration of 
the ridge oscillator which used the quartz resonator and the CMOS inverter. 

[0003] As shown in drawing 2 , it is the terminal T1 of a semiconductor chip. And T2 Quartz resonator 
Xtal It connects and they are capacitors C1 and C2 between the both ends and touch-down, 
respectively. It connects. Moreover, in the interior of a chip, it is CMOS inverter INV1 for voltage 
amplification. A feedback resister R is said quartz resonator Xtal, respectively. It is a terminal T1 to 
juxtaposition. Terminal T2 It connects in between. The ridge oscillator 10 is constituted by these quartz 
resonators Xtal, capacitors C1 and C2, CMOS inverter INV1, and the feedback resister R. And CMOS 
inverter INV1 An outgoing end to two CMOS inverters INV2 and INV3 for an output It minds and the 
output of a ridge oscillator 10 is taken out. 

[0004] this ridge oscillator 10 — setting — quartz resonator Xtal Two capacitors C1 and C2 the output 
voltage generated by resonance — that insufficiency and attenuation — CMOS inverter INV1 for 
voltage amplification The magnification to compensate is made. At this time, it is CMOS inverter INV1 at 
a feedback resister R. CMOS inverters INV2 and INV3 for an output which a sine wave is generated by 
this magnification and this follows by it since the output is fed back It shapes in waveform and is sent to 
the next step. 

[0005] This ridge oscillator 10 is widely used as an internal oscillator of semiconductor devices, such as 
DSP (Digital SignalProcessor) which the high oscillation output of frequency stability is obtained to 
fluctuation of ambient temperature or supply voltage, for example, is built in a cellular phone etc. 
[0006] 

[Problem(s) to be Solved by the Invention] In this conventional oscillator circuit 10, it is a quartz 
resonator Xtal. It uses and the technical problem that the control which performs that starting for a 
short time at stability was difficult occurred. 

[0007] When starting information communication equipment, such as a cellular phone, from a standby 
mode and the whole warm-up time is generally considered, the warm-up time required of a ridge 
oscillator is nsec order. However, when it is going to start the conventional ridge oscillator 10 shown in 
this drawing 2 from the time of a halt as it is, since few source effects at the time of power-up are used 
as a trigger, the oscillation output will be gradually stabilized from ec to a predetermined oscillation 
frequency and a predetermined oscillation output level over the time amount of Number msec several 
microseconds. Thus, since warm-up time is too long, and fluctuation of supply voltage is made into the 
trigger and stable starting is difficult in the conventional ridge oscillator 10, in the information 
communication equipment of a pocket mold, it also usually sets at the time of a standby mode, and it is 
a quartz resonator Xtal. It is the present condition to try not to stop an oscillation. 

[0008] For this reason, with a cellular phone, for example at the time of a standby mode, it became, and 
was obliged to big power consumption, and there were 7mW and a problem that that power consumption 
reduction could not be aimed at about the information communication equipment of a pocket mold with 
the powerful reduction demand of the power consumption at the time of this standby. 
[0009] This invention is made in view of such the actual condition, and when not using it for power 
consumption reduction, it aims at offering the ridge oscillator which can carry out starting of the 
oscillation suspended to stability promptly. 
[0010] 

[Means for Solving the Problem] In order to solve the trouble of the conventional technique mentioned 
above and to attain the above-mentioned purpose, in the ridge oscillator of this invention The negative 
feedback amplifying circuit connected to a quartz resonator, and said quartz resonator and juxtaposition 
(for example, with an inverter) It is the ridge oscillator which it has. it constitutes from a feedback 
resistance element connected to juxtaposition between the input edge of said inverter, and an outgoing 
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end — having — in the input edge of said negative feedback amplifying circuit It is characterized by 
connecting the standby electrical-potential-difference setting means which separates the input edge 
concerned from said quartz resonator, and is connected to a predetermined supply voltage line 
according to impression of a control signal. 

[0011] the 2nd switching element which flows concretely when said standby electrical-potential- 
difference setting means is connected between the input edge of said inverter, and said quartz 
resonator, it connects between the 1st switching element intercepted when said control signal is 
impressed, and the input edge of said inverter and said supply voltage line and said control signal is 
impressed — since — it can be made to constitute 

[0012] In such a ridge oscillator, according to the impression of said control signal which directs a halt, it 
is separated from said quartz resonator, it connects with a predetermined supply voltage line, and the 
input edge of an inverter is held with this supply voltage. Now, temporarily, supposing the supply voltage 
line to which the input edge of this inverter is connected is a grounding conductor, the input edge of an 
inverter will be dropped on a gland and an outgoing end will be held with the forward supply voltage VDD. 
Moreover, this supply voltage VDD is impressed to the one side edge of a quartz resonator through a 
feedback resistance element. Although the input edge of an inverter will be again connected to a quartz 
resonator in this condition if impression of a control signal is canceled, the input edge electrical 
potential difference of an inverter rises at a stretch from a grand level to VDD with the applied voltage 
(VDD) of the one side edge of a quartz resonator at this time. From an inverter usually carrying out 
reversal actuation by nsec order, an electrical potential difference will be impressed to the both ends of 
the quartz resonator concerned on the level of a full swing of 0 V-VDD in an instant, the big trigger 
current by this to a quartz resonator will flow after all, and a quartz resonator will shift to oscillation 
actuation very stable for a short time. As mentioned above, stability can be made to start the ridge 
oscillator concerned promptly by nsec order. 

[0013] Moreover, said feedback resistance element is good to make it constitute from a switching 
resistance element intercepted when it connects possible [ impression of said control signal ] and the 
control signal concerned is impressed. In the above-mentioned explanation of operation, if it seems that 
forward electrical potential difference sufficient as an oscillation trigger is certainly impressed to an 
edge on the other hand, when the feedback path of a signal will be intercepted by the resistance 
element in which this switching is possible, it is because the power consumption through the external 
terminal of the chip to which an edge is usually connected on the other hand of this quartz resonator 
etc. of said quartz resonator can be lost and it is desirable to the power consumption reduction at the 
time of standby in this semantics. 

[0014] Moreover, in the above-mentioned explanation of operation, in order for the forward supply 
voltage VDD of said quartz resonator to make it certainly impressed by the edge on the other hand, 
when said control signal is impressed to the connection path of said quartz resonator and said standby 
electrical-potential-difference setting means, it is good to prepare the 3rd switching element which 
connects the connection path concerned to other different supply voltage lines (the above-mentioned 
explanation of operation VDD) from said supply voltage line. 
[0015] 

[Embodiment of the Invention] Hereafter, the ridge oscillator concerning this invention is explained to a 
detail, referring to a drawing. Drawing 1 is the circuit diagram showing the configuration of this ridge 
oscillator. The sign 1 shows the ridge oscillator among drawing 1 . Moreover, Xtal A quartz resonator, 
and C1 and C2 A capacitor and INV1 The CMOS inverter for voltage amplification, and INV2 and INV3 
The CMOS inverter for an output, and T1 and T2 The external terminal of a semiconductor device (for 
example, DSP) is shown, respectively, and these connection relation is the same as that of the 
conventional ridge oscillator 10 shown in drawing 2 R> 2. 

[0016] At the ridge oscillator 1 of this operation gestalt, it is CMOS inverter INV1 for said voltage 
amplification. Node ND 1 of input one end Said external quartz resonator Xtal Said external terminal T1 
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to which the edge was connected on the other hand In between, with the NMOS transistor 2 and the 
PMOS transistor 3 by which the source and a drain were communalized, (hereafter, transistors 2 and 3 
are named generically and it is called a "pass transistor") is connected. Moreover, it is the external 
terminals T1 and T2 for it to replace with the conventional feedback resister R of drawing 2 , and (for 
transistors 4 and 5 to be named generically and it hereafter, called a "feedback transistor") with the 
NMOS transistor 4 and the PMOS transistor 5 by which the source and a drain were communalized 
similarly. It connects in between. 

[0017] The NOR gate 6 which, on the other hand, considers oscillation enable signal EOSC sent from 
CPU inside a semiconductor device etc. and a control signal S as an input, and the control signal line 8 
which has an inverter 7 in an input side are wired, this oscillation enable signal EOSC and the control 
signal S — both — a low — it is an active signal. Moreover, the NMOS transistor 9 by which this 
control signal line 8 was connected to the gate is CMOS inverter INV1 for said voltage amplification. 
Node ND 1 of input one end It connects between power-source potential lines (grounding conductor 10). 
[0018] The gate of the PMOS transistors 3 and 5 is connected to the control signal line 8, respectively 
about said pass transistors 2 and 3 and the feedback transistors 4 and 5. Moreover, it is the node ND 2 
which the gate of the NMOS transistors 2 and 4 is communalized and makes the node of said NOR gate 
6 and inverter 7. It connects. Furthermore, the common gate and Node ND 2 of these NMOS transistors 
2 and 4 The PMOS transistor 1 1 which connected the gate to the connection path is connected 
between the common drain of said pass transistors 2 and 3, and other power-source potential lines 
(VDD line 12). 

[0019] Actuation of the ridge oscillator 1 constituted next as described above is explained. In the steady 
state which started this ridge oscillator 1 and passed for a while Quartz resonator Xtal Two capacitors 
C1 and C2 About the output voltage generated by resonance It is CMOS inverter INV1 for voltage 
amplification about the insufficiency and attenuation. The magnification to compensate should do. It is 
CMOS inverter INV1 at the feedback transistors 4 and 5 which work as a feedback resister at this time. 
From the output being fed back CMOS inverters INV2 and INV3 for an output which a sine wave is 
generated by this magnification and this follows by it It shapes in waveform and is sent to the next step, 
this operating state — said NOR gate 6 — two lows — active signal, i.e., oscillation enable signal EOSC, 
since the control signal S is inputted — node ND 2 of that output side "H (yes)" — the control signal 
line 8 which showed level and was connected to the output side of the continuing inverter 7 shows "L 
(low)" level. For this reason, the pass transistors 2 and 3 and the feedback transistors 4 and 5 flow 
through all, and are intercepting both the PMOS transistor 11 connected to the VDD line 12, and the 
NMOS transistor 9 connected to the grounding conductor 10. 

[0020] If motorcycle a stand of the ridge oscillator 1 concerned is directed from this operating state 
from CPU etc. and the level of a control signal S is changed from it to "H" from "L", a node ND 2 will 
change on "L" level, and the control signal line 8 will change on "H" level. For this reason, the pass 
transistors 2 and 3 and the feedback transistors 4 and 5 change to non-switch-on altogether, and both 
the PMOS transistor 1 1 connected to the VDD line 12 and the NMOS transistor 9 connected to the 
grounding conductor 10 change from non-switch-on to switch-on. CMOS inverter INV1 for voltage 
amplification by this Quartz resonator Xtal Connection is severed and it is a quartz resonator Xtal. An 
output is decreased and the oscillation suspends it. 

[0021] Moreover, CMOS inverter INV1 for voltage amplification to coincidence Input-side node ND 1 It 
is dropped on touch-down potential and is CMOS inverter INV1. Quartz resonator Xtal which received 
and was separated by the pass transistors 2 and 3 and the feedback transistors 4 and 5 External 
terminal T1 A side is held with supply voltage VDD. For this reason, CMOS inverter INV1 The power 
consumption at the time of the stand motorcycle to twist is reduced by the value very small and small 
to extent which can be immediately disregarded after a stand motorcycle instruction only by leakage 
current. 

[0022] Then, when the Wake rise (reboot) of the ridge oscillator 1 concerned is directed from CPU etc. 
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andthe level of a control signal S is changed from "H" to "L", it is a node ND 2. On "H" level, the 
control signal line 8 changes at "L" level. For this reason, the pass transistors 2 and 3 and the feedback 
transistors 4 and 5 change from non-switch-on to switch-on altogether, and both the PMOS transistor 
1 1 connected to the VDD line 12 and the NMOS transistor 9 connected to the grounding conductor 10 
change from switch-on to non-switch-on. CMOS inverter INV1 for voltage amplification by this Quartz 
resonator Xtal It connects again. 

[0023] this connection — CMOS inverter INV1 for voltage amplification Node ND 1 of an input side from 
touch-down potential — since — it goes up to supply voltage VDD at a stretch. CMOS inverter INV1 
for voltage amplification From usually carrying out reversal actuation by nsec order, it is a quartz 
resonator Xtal after all. An electrical potential difference is impressed to both ends on the level of a full 
swing of 0 V-VDD in an instant. Consequently, quartz resonator Xtal The big trigger current I flows and 
it is a quartz resonator Xtal. Shifting to oscillation actuation very stable for a short time, this oscillation 
output is the inverters INV2 and INV3 for an output. It shapes in waveform and is sent to the next step. 
[0024] In the former, as pointed out previously, the reboot of an oscillation was unstable, and since the 
control which does not stop a regular oscillation was obliged in order to require time amount, the power 
consumption (about 7mW) at the time of a standby mode had become a problem. In the ridge oscillator 1 
of this operation gestalt, since the electrical potential difference of the full swing according to supply 
voltage VDD is impressed in an instant, a reboot can carry out in a short time extremely at stability, and 
the halt control of it at the time of a standby mode will be attained, consequently power consumption 
reduction will progress about the ridge oscillator 1 concerned. 

[0025] in addition, the time of stand BAIMODO — quartz resonator Xtal CMOS inverter INV1 from — 
for the purpose of separating, only the pass transistors 2 and 3 may be formed, it may replace with the 
feedback transistors 4 and 5, and the same feedback resister R as usual may be connected, having used 
the feedback transistors 4 and 5 which can intercept a feedback path in this operation gestalt — 
external terminal T1 CMOS inverter INV1 from — separating — this external terminal T1 It is for 
preventing the minded power consumption. When there are no worries about the power consumption 
from such the outside, it does not become a problem even if it replaces the feedback transistors 4 and 
5 with a feedback resister R. 

[0026] Moreover, it is the external terminal T1 at the time of stand BAIMODO. The PMOS transistor 1 1 
which connects a side to the supply voltage line 12 is also this external terminal T1. It is omissible if it 
seems that it is held on a to some extent high electrical potential difference. In this case, node ND 1 
which was being beforehand fixed to "L" at the time of the next reboot It receives and is the external 
capacity C2 by the principle of a switched capacitor. The electrical potential difference of VDD level is 
impressed from the parasitic capacitance which is not illustrated, and the reboot concerned can be 
extremely performed in a short time like the above at stability. Only an about [ 1 V ] electrical-potential- 
difference difference is a quartz resonator Xtal by low-battery-ization of future and a power source. If it 
is when it cannot impress, the electrical-potential-difference impression more than supply voltage VDD 
is rather attained by the principle of a switched capacitor positively. 
[0027] 

[Effect of the Invention] As explained above, when not using it for power consumption reduction, 
according to the ridge oscillator concerning this invention, the ridge oscillator which can carry out 
starting of the oscillation suspended to stability promptly can be offered. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the configuration of the ridge oscillator concerning the 
operation gestalt of this invention. 

[Drawing 2] It is the circuit diagram showing the fundamental configuration of the conventional ridge 
oscillator. 

[Description of Notations] 

1 — Ridge Oscillator, 

2 Three — Pass transistor (the 1st switching element), 

4 Five — Feedback transistor (switching resistance element), 

6 — NOR Gate, 

7 — Inverter, 

8 — Control Signal Line, 

9 — NMOS Transistor (2nd Switching Element), 

10 — Grounding Conductor (Supply Voltage Line), 

1 1 — PMOS Transistor (3rd Switching Element), 

12 — VDD Line (Other Supply Voltage Lines), 
C1 and C2 — Capacitor, 

INV1 — CMOS inverter for voltage amplification, 

INV2 and INV3 — CMOS inverter for an output, 

T1 and T2 — External terminal of a semiconductor device, 

Xtal — Quartz resonator. 



[Translation done.] 
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«8b^ © — \zje ©«iH«EE v dd* ? «^ I- Win $ -t* a 

I&fei&WTte. V DD ) fc«|*S-&*JB3©^-f •v5 1 >y 
[0015] 

[589J0ffc«ro»ffl] KT. *5fiWi:«*)4*af8Slll 50 



4 

SS£. HiB*#!IBb&#SW«fcBWrr*. Hilt, Z. 
©*li38ffi®8&©ffij«£^f 08&@Tfca. Bit. W 
*tlte*A3Sfil§l8&£jSbT^S. Xtal «*A 

ffiSS?. Cj. C2 IWt/t-^. INVi 

©cmos-t 1 NV2. 1 NV3 ntb^jfflCM 

OS-f/A'-?, Tj. T2 te^ftifl? (MA.& DS 

p) ©nwwfs-tn-^n^u £U&©»ttH«ttei 
2 n«-r«*©*s*siHi» 1 0 

[0016] ^gttJgffi®* AKlBlslB 1 T«. ffiflStt 

ffi*iil6ffl©CMOs-r yn—9 1 nvj ©A^Kffiij©/ 

b-f >##ffift;£tl£:NMOS H5>:yX*2 iPMO 

PMOS hyyiSX? 5 t (^T. h7>yX^4, 5 

[0 0 17] -75. ¥&#iii?rt8B©CPU^e>2i<S 
Tjt-r-SNORy-h 6. SDH" 7 S:A*#J^ 

7'©m^T$.'5o sfe, z. (Dfflwmmsi 8 h izm 

lJnfeNMOSh7>yX^9^, St(famEEii*Sffl© 
CMOS'f >A'— 9 I NV] ©A7;SSffliJ©/— FNDi 

[0 0 1 8 ] mrfBAX h7>y7? 2, 3St>*"7-i'-K 
A'7^h7>yX^4, 5(CO^T. -£©PMOS Yv 

y-yz?3, 5©y-h«. w*nnnn3^*8i:» 

MZnT^Z. £tz, NMOSh5>yX^2, 4 ©^ 

-h«, #ii<t;£n, MS5NORy-h6 1-( yn-z 

I0NMOSh7/y^?2, 4©^ffiy— ht 

S h^>> J 7.5' 1 1 mlfB^T. h^>> 5 X^ 2, 3© 
*IKK>t. te©ttiH«{i^ (Vdd^12) £<Dffl 

izmmznT^z. 

[0 0 19] -z>€\z, ±tiLtz£?\zmf$.2fttzykii 1 % 
1 t 2o©^t^y^Ci, C2 

CMOS'f >/N*-^ I NVj T«plg«B*^j:Sn. d© 
itilfifiiiLTK 7^-h , n 7 ^h7>y7i' 

4, 5TCMOS-<>/WINV| ©lilW57-f-H 
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±18.2*1, :n^<!B^fflCMOS^>A'-^INV 

2. inv 3 -cmM&j&znxXiWcizmbftz. zwmft 

m^X'it. SatENORy-h 6 \Z Z-DCDU-JCry-J 7 

BP*.^s-f^--/;u«^E 0 sc tmmmnst 

tfXtlZnT^Zfztb. J £<DD&'£j&\<D / — KND2 « 

m\z&m2titzmwmm&8\-i "l (□-> " i^oiz 

^bT^-5= Z\<Dtztt>. AT, F 7 >~JX$ 2 , 3&.Zty 

12t8«SnfcPMOSh5>^j'll, RXft£i& 
Hi OtC^^n/cNMOS h7>^X^9(J, #Kjg 

[0 0 2 0] ifl!)»f^tt8B^e», Slg*^a^ffi[51g§ 1 <7D 

"L" a»s "H" ic«o#*.en*£. /—FN 

D2« "L" U-^HC. fjjfliPfi^ 8 "H" l/^;KC 

L, Vdd$|1 2 t:«i$nfePMOS F5>>>** 1 
1, R^flfilSl Ofcl&gtStlfcNMOS h5>> f X^ 

9 a, *fc#*aitt«8*»6i»ii«SBfca»-r«. cmic 

<fcD, iffiHSfflOCMOS-f >A-^ I NV! t^a 

mm^-xui t<D&mtiWtzti, *aji»rfxtai 

[0 0 2 1 ] |WFB#IC> effiifi|Bffl<DCMOS'f > 

;w 1 nvi ©A*«y-FNDi tf&i&nmzmt 

Sn. CMOS-f >A— ^ I NV) {C;C*LAX F^>v 
X^2, SRtf^-FA*;/^ F7>^X*4, 5I:± 
0*»0*3nfc*IM81H L Xtal ©n^STTj «B^« 
iH«mVDi)T^$n-5). Z\<Dtzib, CMOS-f >A- 
^INVj KWttOffifMtfttt. 'J— 0 

«»©*T««>T/hS < . 7. ^ > F AW ^afcfc'-fe £ 

[0 0 2 2] ^-C9&, S»*a»«lHl»l©^x-f £7 

l^Utf "H" fr£ "L" {C^Jt)#X.^tl-5i, y-h* 

ND2 tt "H" u-^uhc, fOTHi-^HSte "l" 

Cl^tS. Z(Dfz$>, AT. Yvy'J7,5 2, 3RZf7 
-<-FA'yi7 h5>y7^4, 5 (J£T2MgiItt<&^ £ 

*ai«S8ica»L, v D]) ii 2ic»i«$nfcPMos f 

5>> J 7.^1 1, RtX^lfeHl 0l:Sl$nftNMOS 

-r-s>. dtiicto. ajE^iUfflwcMOS'f >n—& i 

NV] tTKaHlH^Xtal fcj&tWtfttttSft*. 
[0 0 2 3] Z\(D&miZ£K). HEit*SfflC0CMOS'f 
>A*-^INV] (OA^<fflcD/- FNDj tfi. 

l©CMOS-f>A-^ I NVj ffi#n s e c 

?T'Rmmtt-tz>z.tfr*>. tam. #fi«»r?xtai © 



(4) 
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U F U #-mdit I A^Sftn. *«S»^ X tal lilfeTS 

mtntiatim-i >n-$ i nv 2 . i n v 3 

[0 0 2 4] Vt^X'it, jfelC»*UfcJ:5C. 

&v>«fflij&«jfe«fc < a ti£ z. tfrt>7s 9 >a*-t fp# 

Fl^ro^jhW^pI^tJ&O, 

®&i\zwvTmmw.i)i&mmm?z>z\£i:&z>. 

[0 0 2 5] &*J, X^>F/N*-f ; t-FB#tC7KaS»^ 
Xtal $CMOS-f>A'-^INV| 6 $J 0 BUT i: 
^gWTIl AT. F 7 yi?7^$ 2 , 3<Dfrmtf. ~7 4 — 

20 Jlilgtt**WrPl«6!47-f — FVty^ f-5>yX^4, 5 
Sffl^fcOtt, ngBSTTi 5rCMOS-f>A'-^IN 
V] *^«JDSffL, ^O^gP^Ti *^Ufc«*?H» 

4 , 5 $r!lft31Stn:R iC^TfeRHt tt* Z tittle 
[0 0 2 6] X^>FAW ^-FBJftr^gBSS^T 

l ffliJ^mMmffi^l 2 JCSM^13--5PM0S F5>v7. 

30 ^i* "L" iCH^LTUfcy— FN 

Di ->^F • ^r/V>^WM§|lC±oT^ 

**wiioan. ±Etra*»ia«Si8»i*«ftTgi^iwt: 

oT. 1 VSfiflDttEESL^JISifc^ Xtal fc 

[0 0 2 7] 

immvffimumw) 

[0 2] fE*0;!ka?g&ia&®£:*ttfettJ$&*-ri£lft 
so [??^<Diftljg] 
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(5) 



1 -TKS^SIsJSfS. 

2, 3 -/Uh7>y^^ (SlfflM'yf^l 

6 -NORy-h. 

7 —fwt— 

8 -flmflmi. 

9 -NMOSh7>yX3' (i2©X-f7f>^ 
7) . 



1 0 
1 1 

l 2 -v DD *S (ttottSttEEtti) . 

C). C2 -^-W^v*. 
INVj -mffiigtifflOCMOS'f >A*-^« 
I NV2, INV3 •••|iS73fflCMOS'f >A*— 
Tj. T2 -#5®tf^^CD^«^ 

xtai -Tkasift^. 
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[gin 



[02] 



INVj INV3 



INVj INV3 
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